Introduction
More than half of the patients with newly diagnosed aggressive lymphomas are older than 60 years. These patients have a worse prognosis than younger patients. 1 The CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) regimen 2 is standard care for aggressive lymphoma, but 5 years after treatment only one third of the patients older than 60 years are alive and free of disease. More aggressive chemotherapy regimens have not been successful in aggressive lymphoma 3 partly because they cannot be administered to elderly patients at the prescribed time and dosage. 4 After the Intergroup Study 3 had confirmed CHOP as the standard regimen for aggressive lymphomas, the German HighGrade Non-Hodgkin's Lymphoma Study Group (DSHNHL) decided to investigate whether the reduction of treatment intervals from 3 to 2 weeks , the addition of etoposide (a potent cytotoxic agent) to CHOP (CHOEP-21 5 ), or a combination of both would improve outcome after chemotherapy.
Having demonstrated the feasibility and safety of CHOEP-14 using granulocyte colony-stimulating factor (G-CSF), 6 the DSHNHL initiated a randomized 4-arm trial in a 2 ϫ 2 factorial design to investigate if shortening of the intervals and/or adding etoposide could improve the outcome of patients older than 60 years with aggressive lymphomas.
Patients and methods
The study was conducted in accordance with the Declaration of Helsinki. The protocol was approved by the ethics review committee of each participating center. All patients gave written informed consent. Patients were eligible if they had previously untreated, biopsy-confirmed, aggressive non-Hodgkin lymphoma according to the Revised European-American Lymphoma Classification 7 (translated into the World Health Organization [WHO] classification 8 ) and were between 61 and 75 years old. Patients were excluded if the diagnosis of aggressive or very aggressive lymphoma was not confirmed (ie, no pathology review was available) or if the diagnosis had to be changed into indolent lymphoma or no lymphoma at all by a panel of 5 expert hematopathologists who conducted a blinded central pathology review. Patients with previous treatment (chemotherapy or radiotherapy); lymphoma associated with the acquired immunodeficiency syndrome; a diagnosis or history of indolent lymphoma or other neoplasms; marked impairment of cardiac, pulmonary, hepatic, or renal function; WHO performance status 4; bone marrow involvement with more than 25% lymphoma cells; initial white blood cell count (WBC) less than 3 ϫ 10 9 /L; initial platelet count less than 100 ϫ 10 9 /L; or inability to comply with study requirements were excluded. The patients had mandatory baseline examinations that included clinical examination, laboratory tests, chest radiograph, abdominal sonography, computed tomography of chest and abdomen, and a bone marrow biopsy.
Between September 1993 and June 2000, 831 patients were randomized by 121 institutions after a telephone interview. Randomization was performed at a 1:1:1:1 ratio using the minimization algorithm by Pocock 9 after stratification for centers, elevated lactate dehydrogenase (LDH), advanced disease (stage III/IV), and bulky disease. All patients for whom the eligibility criteria were not confirmed after randomization were withdrawn and the balances were appropriately adjusted in the randomization program.
Treatment protocol
A "prephase" treatment consisting of a single injection of 1 mg vincristine (intravenously) and 100 mg prednisone (orally) for 5 to 7 days was recommended to improve the performance status of the patients and to ameliorate the side effects of the first chemotherapy cycle. The CHOP regimen 2 consisted of cyclophosphamide (750 mg/m 2 intravenously), doxorubicin (50 mg/m 2 intravenously), and vincristine (2 mg intravenously) on day 1 and prednisone (100 mg orally) given on days 1 to 5. CHOEP was identical to CHOP with etoposide (100 mg/m 2 intravenously) added on days 1 to 3. CHOP-21 and CHOEP-21 were recycled every 3 weeks, and CHOP-14 and CHOEP-14 were recycled every 2 weeks, with patients receiving recombinant human G-CSF (filgrastim) from days 4 to 13 at a dosage of 300 g/d or 480 g/d for patients whose body weight was less than 75 kg, or 75 kg or greater, respectively. G-CSF administration in the 3-week regimens was at the treating physician's discretion. The next chemotherapy cycle was scheduled for day 15 or 22, respectively, after recovery of WBC (Ͼ 2.5 ϫ 10 9 /L) and platelet count (Ͼ 80 ϫ 10 9 /L). If recovery was not achieved, blood counts were repeated 3 to 4 days and, if necessary, 7 days later. The dosages of myelosuppressive drugs were reduced by 25% if WBC and platelet count recovery exceeded one week, or by 50% if the delay was longer than 2 weeks. Planned treatment consisted of 6 cycles of the assigned regimen. Treatment was stopped if lymphoma progressed, if the patient declined to continue with the protocol, or at the discretion of the treating physician in cases of intercurrent illness or adverse events. Patients with initial bulky disease (defined as lymphoma masses or conglomerates with a diameter Ն 7.5 cm) received radiotherapy (36 Gy) to these areas irrespective of the result of chemotherapy. Radiotherapy was recommended at the same dose to extranodal sites of disease whenever feasible. Central nervous system (CNS) prophylaxis was recommended only for patients with lymphoblastic disease and consisted of 15 mg methotrexate given intrathecally on days 1 and 4 of the first chemotherapy cycle and a whole-brain radiotherapy with 25.2 Gy given after the end of chemotherapy.
All patients underwent restaging after 3 cycles of therapy and 4 weeks after the end of chemotherapy. Patients who received radiotherapy had an additional restaging 6 to 8 weeks after the end of radiotherapy. Restaging included the examination of all involved sites by appropriate methods. Tumor responses were classified as complete remission (CR), unconfirmed complete remission (CRu), partial remission (PR), stable disease, or progression under therapy according to the International Workshop criteria 10 with the modification that CR and CRu had to be confirmed by the first follow-up examination 2 months after restaging. Death without progression during treatment or within 4 weeks after the end of therapy from causes other than lymphoma was designated as therapy-related death.
Adverse events reported by the patient or observed by the treating physician were coded on the case report forms according to WHO grades. An adverse event was defined as any adverse change from the patient's baseline condition after the initiation of therapy, whether or not it was considered related to treatment. The WHO grades for hematotoxicity were assessed from blood counts within treatment-specific nadir windows. For estimating the treatment duration, dose intensity, and dose erosion the technique of Kaplan-Meier estimators were used as described elsewhere. 11
Statistical analysis
The trial was planned in a 2 ϫ 2 factorial design. Hence, 2 independent comparisons were subjected to significance testing: interval reduction (comparing all patients randomized to 2-weekly regimens with those in 3-weekly regimens) and addition of etoposide (comparing all patients randomized to CHOP regimens with all patients randomized to CHOEP). The NHL-B2 trial was powered to reveal an improvement of 12% in the primary end point of 2-year event-free survival (EFS; baseline 46%) with a power of 80% and a significance level of 5% in a 2-sided log-rank test for each of the 2 comparisons. Taking a sequential stopping procedure into account, we calculated a sample size of at least 676 informative patients (truncated probability ratio test 12 ). The 689 eligible patients were analyzed according to the intent to treat (ie, as allocated by the randomization procedure).
The primary end point was EFS. EFS was defined as the time from the beginning of therapy to either disease progression; initiation of salvage therapy; or additional (off-protocol) treatment, relapse, or death. Secondary end points investigated were overall survival (defined as time from the beginning of therapy to death for any cause), the rate of CR, and the rate of progression. Rates of CR and progression under treatment were defined as percentage of patients with CR/CRu or progression under treatment, respectively, among all eligible patients. Progression under treatment was defined as treatment failure during the treatment period or the time between the end of treatment and the first follow-up, which was performed 2 months after the final restaging. Complete remission was defined as disappearance of all disease symptoms for at least 2 months after the final restaging. Any such patient receiving additional off-protocol treatment was not considered to have achieved CR/CRu. EFS and overall survival were estimated according to Kaplan and Meier. The estimators at 3 and 5 years for event-free and overall survival are given with the 95% confidence limits.
The final analysis presented here proceeded as planned in the protocol. In a first step we checked for violations of the assumptions made in the factorial study design (ie, independence, interaction). A formal test using the proportional hazard model with the 2 comparisons and an interaction term revealed that the interaction term was significant (EFS, relative risk [RR] ϭ 1.50; P ϭ .041). Consequently, to evaluate the effect of each one of the 3 intensified regimens, CHOP-14, CHOEP-21, and CHOEP-14, the treatment effects were modeled using 3 indicator variables in all multivariate models. CHOP-21 was considered the baseline cohort and binary indicator variables were coded for each of the 3 other treatment arms. Proportional hazard models were used for the primary end point EFS and for overall survival. Logistic regression was used for secondary binary end points (ie, rate of complete remission and rate of progression under treatment). In all these models we adjusted for the stratification variables LDH, stage, and bulky disease.
Formal interim analyses were conducted, but criteria of premature stopping of the trial were never met. All tests for significance were 2-sided and were not adjusted for multiple comparisons. Patient characteristics were compared by chi-square tests. WHO toxicities and therapeutic interventions between treatment arms were compared by chi-square tests and, if required, by Fisher exact tests.
Results

Patient characteristics
Between September 1993 and June 2000, 831 patients were randomized by 121 institutions. Forty-nine patients (5.9%) had to be excluded because no pathology review was available, and 40 patients (4.8%) were excluded because after pathology review the original diagnosis of aggressive lymphoma had to be changed into indolent lymphoma or no lymphoma at all. Other reasons for exclusion were missing informed consent (n ϭ 19), concomitant other neoplastic disease (n ϭ 8), previous treatment of lymphoma (n ϭ 7), serious other concomitant disease (n ϭ 6), bone marrow involvement more than 25% (n ϭ 4), no information about initiation of treatment (n ϭ 4), primary CNS lymphoma (n ϭ 1), and other (n ϭ 4, including 2 patients with initial platelet count Ͻ 100 ϫ 10 9 /L; 1 patient with initial WBC Ͻ 3 ϫ 10 9 /L; and 1 patient with retraction of informed consent after randomization). There were no significant differences in exclusion rates between the treatment arms.
Of the 689 patients eligible for the trial, 178 were randomized to CHOP-21, 172 to CHOP-14, 170 to CHOEP-21, and 169 to CHOEP-14. Patients with more than 1 extranodal site of involvement were more frequent in the CHOP-21 cohort, and the CHOP-14 cohort had more patients older than 70 years of age; otherwise, the 4 cohorts were well-balanced in clinical or pathologic characteristics (Tables 1-2) .
Treatment
While the planned total treatment duration for 6 chemotherapy cycles (without the oral application of prednisone) was 71 days for CHOP-14 and 73 days for CHOEP-14, the observed treatment duration was 76 days in the CHOP-14 arm and 80 days in the CHOEP-14 arm. The 3-weekly regimens CHOP-21 and CHOEP-21 could be given without delays (ie, the total treatment duration was 106 days for CHOP-21 and 108 days for CHOEP-21).
Dosage reduction was permitted only if a treatment cycle had to be delayed by more than one week. This strategy resulted in high median relative dose intensities 13 : the median relative dose intensities for the myelosuppressive drugs cyclophosphamide, doxorubicin, and etoposide were 97% for CHOP-21, 93% for CHOP-14, and 96% for CHOEP-21, but only 83% for the double-intensive CHOEP-14 regimen. More details on dose erosion are given elsewhere. 11 Of the 170 patients with bulky disease who completed therapy, all but 24 received radiotherapy (36 Gy) to the initial site of bulky involvement (in 14 cases the bulk was removed surgically, in 1 patient radiotherapy was not possible for medical reasons, and in 9 cases the protocol was violated without any obvious reasons). In contrast, 8 patients received radiotherapy to their largest site of involvement even though the definition of initial bulky disease (Ն 7.5 cm) was not fulfilled. These 8 patients were counted as events at the time of initiation of radiotherapy, even though all these patients had been evaluated clinically as CR or CRu after 6 cycles of chemotherapy. The distribution of the patients who received additional treatment was not significantly different between the treatment arms.
Treatment results
The primary end point of the trial was EFS. Overall survival and the rates of complete remission and progression under treatment were secondary end points. Median time of observation for EFS and overall survival is 58 months for all patients. Figures 1 and 2 provide the Kaplan-Meier estimates for EFS and OS for each of the treatment arms. Table 3 contains the estimates for the EFS rates after 3 and 5 years. It should be noted that among the 25 deaths occurring after a median time of observation of longer than 50 Patient populations are as follows: all, N ϭ 689; CHOP-21, n ϭ 178; CHOP-14, n ϭ 172; CHOEP-21, n ϭ 170; and CHOEP-14, n ϭ 169.
months, only 9 were lymphoma related; 3 were related to second neoplasms and 2 to treatment. This reflects that causes of death other than lymphoma are prevalent in this elderly population. Modeling the originally planned 2 ϫ 2 factorial analysis (ie, the 2 primary comparisons: interval reduction and addition of etoposide), the relative risk of an event would have been 0.97 (P ϭ .742) with respect to event-free survival and 0.97 (P ϭ .776) with respect to overall survival if the CHOP regimens were compared with the CHOEP regimens; if the 2-weekly regimens were compared with the 3-weekly regimens, the relative risk for an event would have been 0.85 (P ϭ .109) with respect to EFS and 0.79 (P ϭ .03) with respect to overall survival in favor of the 2-weekly regimens. However, the 2 contrasting treatment factors (time effect of 2-versus 3-weekly treatments, addition of etoposide) were not independent of each other, as demonstrated by a statistically significant interaction term (RR ϭ 1.50, P ϭ .041; proportional hazard model for EFS). Therefore, the 2 primary comparisons (interval reduction and addition of etoposide) must be disregarded. The KaplanMeier curves of all 4 treatment arms in Figures 1 and 2 provide a clear insight of this interaction: while the CHOEP-21 curves are above the CHOP-21 curves, the CHOEP-14 curves are not above the CHOP-14 curves.
As a consequence of the significant interaction in the 2 ϫ 2 factorial analysis, the treatment effect of each of the 3 intensified regimens, CHOP-14, CHOEP-21, and CHOEP-14, was modeled using 3 indicator variables in all multivariate models. CHOP-21 was considered the baseline cohort and binary variables were coded for each of the 3 other treatments. All models were adjusted for the stratification variables LDH, stage, and bulky disease (Table 4) . Using a Cox proportional hazard model for the primary treatment end point EFS, only CHOP-14, but not CHOEP-21 or CHOEP-14, significantly reduced the risk of an event compared with CHOP-21 (relative risk, 0.66; P ϭ .003).
With respect to the secondary end point overall survival, the proportional hazard analysis showed that (compared with CHOP-21) the risk to die was significantly reduced by CHOP-14 (relative risk, 0.58; P Ͻ .001), while CHOEP-14 (relative risk, 0.73; P ϭ .035) and CHOEP-21 (relative risk, 0.79; P ϭ .109; Table 4) were not significantly better than CHOP-21, if a P value of .016 (0.05:3) is considered the cutoff point due to the multiple comparisons in this analysis.
As a further secondary end point we assessed response to therapy. The complete remission rates ranged between 60.1% in the CHOP-21 and 76.1% in the CHOP-14 cohort (Table 3 ). In the *Diagnosis of aggressive B-or T-cell lymphoma was confirmed upon pathology review; however, due to quality of quantity of the biopsy material, a further subclassification was not possible. eligible patients assigned to CHOP-21 (S21; n ϭ 178), CHOP-14 (S14; n ϭ 172), CHOEP-21 (E21; n ϭ 170), and CHOEP-14 (E14; n ϭ 169). Median time of observation for all patients was 58 months. multivariate analysis using logistic regression, CHOP-14 and CHOEP-14 had a significantly higher complete remission rate (RR ϭ 0.45 and RR ϭ 0.57, respectively; Table 4 ), and all 3 intensified treatment arms had a lower rate of progression under therapy (Table 4 ).
In the multivariate analyses for event-free and overall survival times we adjusted for the stratification variables (ie, elevated LDH, stage III/IV, bulky disease). The elevated LDH was identified as a negative prognostic factor in terms of both event-free survival (relative risk, 1.75; P Ͻ .001) and overall survival (relative risk, Patient populations are as follows: CHOP-21, n ϭ 178; CHOP-14, n ϭ 172; CHOEP-21, n ϭ 170; and CHOEP-14, n ϭ 169. 95% CI indicates 95% confidence interval. *Progression under treatment was defined as progressive disease during the treatment period or the time between the end of treatment until the first follow-up assessment after restaging, which was performed 2 months after the final restaging.
†Patients in CR/CRu, but after receiving (additional off-protocol) treatment (eg, radiotherapy in the absence of bulky disease, more than 6 cycles of chemotherapy, or alternative treatment).
‡Estimated after a median time of observation of 58 months. Due to multiple comparisons in this analysis, only P values less than .016 (0.05:3) should be considered significant.
2.16; P Ͻ .001), as was a stage III/IV (relative risk for event-free survival, 1.94, P Ͻ .001; relative risk for overall survival, 1.72, P Ͻ .001). However, bulky disease was not found to be an adverse prognostic factor.
Sensitivity analysis
In an additional exploratory sensitivity analysis we investigated whether the slight imbalance in the cohort with regard to the number of extranodal involvement and age might have an impact on treatment outcome. Multivariate modeling adjusting for the stratification variables (elevated LDH, bulky disease, and advanced stage) and for more than one extranodal involvement or the age groups, showed no relevant contribution (RR of CHOP-14 vs CHOP-21 for EFS was 0.66 after adjusting for extranodal involvement and 0.64 after adjusting for the age groups, respectively). Likewise, an adjustment for the risk factors according to the age-adjusted international prognostic index (IPI; LDH, Eastern Cooperative Oncology Group [ECOG], Ͼ 1 extranodal involvement, advanced stage) did not change the results of the model regarding treatments (ie, RR of CHOP-14 vs CHOP-21 for EFS after adjustment for IPI was 0.64).
In a further analysis we investigated whether inclusion of the 49 patients excluded because of missing histopathology review would have changed the results. All these patients were treated according to the protocol and equally allocated to the treatment arms. As about 6% of all reviews did not confirm the inclusion criteria, we estimate that about 3 of 49 patients were not eligible for the trial. The sensitivity analysis of all primary and secondary end points provided almost identical results to the primary analysis. Moreover, we investigated whether the slight imbalance in the frequency of diffuse large B-cell lymphoma (DLBCL) in the 4 treatment arms was relevant. However, the adjustment for DLBCL had only a minor effect on the comparison of CHOP-14 versus CHOP-21. The adjustment for DLBCL also had only a minor effect on the comparison of treatment results after CHOP-14 and CHOP-21 (RR for EFS, 0.66). In summary, all these sensitivity analyses showed that the results are robust.
Safety
Safety was assessed by reports of adverse events (Table 5 ). Due to the use of G-CSF in the 2-weekly regimens, leukocytopenia of grades 3 and 4 did not occur more frequently in the CHOP-14 than in the CHOP-21 cohort. The neutrophil nadirs occurred on days 10 to 12 of the cycle in 3-week regimens and on days 8 to 10 in the 2-week regimens. Besides leukocytopenia, anemia and thrombocytopenia were the most frequent adverse events. There was a tendency for cumulative thrombocytopenia in the regimens containing etoposide. Anemia increased with treatment duration. Each toxicity was tested separately. The interpretation of the toxicity analyses remained valid if multiple testing is applied. The rates of red blood cell transfusion, platelet transfusion, and intravenous administration of antibiotics are shown in Table 6 .
Of the nonhematologic toxicities, neurologic side effects were not significantly different in the CHOP-14 compared with the CHOP-21 cohort. This demonstrates that the 2-week interval did not increase the rate of vincristine-associated polyneuropathies (Table 5) .
Except for therapy-related deaths (which are shown in Table 3 ), the causes of death other than from lymphoma were not different in the 4 treatment arms. After a median time of observation of 58 months, 20 secondary neoplasms have occurred: 2 acute myeloid leukemias, 16 solid tumors, one Hodgkin lymphoma, and one non-Hodgkin lymphoma of the T-cell type after a primary diffuse large B-cell lymphoma. The incidence of secondary tumors was not correlated with any particular regimen, and of the 2 cases of acute myeloid leukemia (AML), one each was observed after CHOEP-21 and CHOEP-14.
Discussion
The originally planned 2 ϫ 2 factorial design analysis was not possible because an interaction term between the 2 factors (interval reduction and addition of etoposide) was relevant. Therefore, according to the protocol, the 3 intensified treatment arms, CHOP-14, CHOEP-21, and CHOEP-14, each had to be compared with the standard CHOP-21 regimen. As can be seen from Table 4 and Figures 1 and 2 , of the 3 intensified arms, only CHOP-14 improved both the primary end point event-free survival as well as the secondary end points overall survival and rates of complete remissions and progressions. As one of the risk factors according to the International Prognostic Index, 1 involvement of more than 1 extranodal site, did not evolve as a risk factor in this study, the imbalance in the different groups (fewer patients with multiple extranodal sites in the CHOP-14 group) cannot explain the better results obtained with CHOP-14. This was also confirmed by the sensitivity analysis that showed that after adjustment for extranodal involvement, for the different age groups, or for the number of risk factors according to IPI (LDH, ECOG, Ͼ 1 extranodal involvement), the improvement of results obtained with CHOP-14 compared with CHOP-21 remained significant. Similarly, the advantage of CHOP-14 over CHOP-21 remained highly significant after adjusting for multiple comparisons. In contrast to CHOP-14, the advantage of CHOEP-14 over CHOP-21 was less significant (Table  4) . Clinically as important, of the 3 intensified treatment arms, CHOP-14 had the least side effects and necessitated the least therapeutic interventions (Table 5) . Moreover, the shorter total treatment duration of the biweekly regimens not only allows for a significantly higher dose intensity, 13 but for the patients it also affords cessation of therapy one month earlier and thus, contributes an important gain in quality of life for these elderly patients, for whom prolonged treatment protocols are particularly arduous. In summary, while there is no formal statistical proof that the efficacy of CHOP-14 is superior to that of CHOEP-14 or CHOEP-21, the favorable toxicity profile of CHOP-14 together with its significantly improved efficacy over the classical CHOP-21 qualifies CHOP-14 as the new standard chemotherapy regimen for elderly patients. A statistical comparison between the 3 intensified treatment arms was not done because it had not been planned in the protocol and the trial had not been powered for this analysis. A prephase treatment consisting of a single injection of vincristine and 100 mg prednisone for 5 to 7 days was recommended before the application of the first chemotherapy cycle to improve the performance status of the patients and ameliorate the side effects of the first chemotherapy cycle. However, since the prephase treatment was not regularly documented, no statistical data quantifying this clinical experience can be provided. Six cycles of CHOP and CHOEP were given in this trial. In the original CHOP protocol, 2 CHOP was given 3 cycles beyond achieving complete remission, resulting in 5 to 8 cycles for most patients. While we cannot exclude the possibility that 8 cycles of CHOP might be better than 6, there is no evidence from randomized trials to support this assumption; indeed, this question is currently being addressed in the ongoing RICOVER-60 trial of the DSHNHL, where elderly patients are randomized to 6 or 8 cycles of CHOP-14 with or without rituximab.
The role of etoposide in elderly patients is more difficult to determine. While the addition of etoposide in the CHOEP-21 regimen significantly reduced the risk of progression under therapy compared with CHOP-21, it failed to improve the results with respect to the other end points. Moreover, when added to the 2-weekly CHOP-14, the positive effect of the 2-weekly regimen was even partially offset by the increased toxicity of the doubleintensified regimen because CHOEP-14 caused more therapyassociated deaths and frequent treatment delays. This suggests that dose intensification beyond a certain limit might be counterproductive in elderly patients.
According to Hryniuk and colleagues, 13 CHOP-14 has a relative dose intensity of 150% compared with CHOP-21 and this is entirely due to its higher "dose density" (ie, the same total doses of cytotoxic drugs are given in a shorter period of time). This suggests that dose density is the factor responsible for the success of CHOP-14, since chemotherapy regimens trying to increase dose intensity by means other than dose density have failed to improve outcome in aggressive lymphoma. 3 This trial for patients older than 60 years of age was open for aggressive and also very aggressive lymphomas, in order to provide the option of a randomized trial for elderly patients with Burkitt and lymphoblastic lymphoma without significant bone marrow involvement for whom acute lymphoblastic leukemia (ALL)-type chemotherapy might not be justified. On the other hand, patients with more than 25% bone marrow involvement were excluded because in Germany these patients are usually treated with age-adapted ALL-like chemotherapy regimens.
In order to assure that treatment results were not diluted by more favorable histologies, patients were excluded after randomization if no pathology review was available or if the diagnosis of aggressive or very aggressive lymphoma had to be changed into indolent lymphoma or no lymphoma at all upon pathology review. All other lymphomas, as diagnosed upon histology review by an expert panel of 5 hematopathologists and listed in Table 2 , were not excluded. The adjustment for DLBCL had only a minor effect on the comparison of treatment results after CHOP-14 and CHOP-21 (RR for EFS, 0.66).
Our trial shows for the first time that long-term treatment results in elderly patients with aggressive lymphomas with CHOP-21, which has been considered the standard chemotherapy regimen for all aggressive lymphomas for 25 years, 3 can be improved using "dose-densified" CHOP.
Recently, GELA, the French cooperative lymphoma study group, reported similar improvements in patients older than 60 years of age with stage II to IV diffuse large B-cell lymphoma by adding rituximab, a chimeric anti-CD20 immunoglobulin G 1 (IgG 1 ) monoclonal antibody, to the classical CHOP-21 14 ; however, the median time of observation (2 years) of the GELA study is still short and further follow-up is necessary before definitive conclusions can be drawn. Whether the combination of both approaches (ie, the combination of CHOP-14 with rituximab) will further improve results in elderly patients with diffuse large B-cell lymphomas will be answered by the current RICOVER-60 trial of the DSHNHL, which compares 6 and 8 cycles of CHOP-14 each with and without rituximab.
